potassium or sodium concentrations of primary and rete testis fluid that the ratio of the volume of tubular to rete secretion is about 1:10. A value of this order for this ratio is also suggested by the concentration of spermatozoa in tubular and rete testis fluid in the rat (Tuck et al., 1970 ; Levine & Marsh, 1971 ;  Setchell & Waites, 1972) and also from the calculated concentration of sper¬ matozoa in the total fluid trapped inside the testis by efferent duct ligation (Setchell, Duggan & Evans, 1973) .
Mechanism of secretion and its control
The earlier observations by Barack (1968) and Setchell & Linzell (1968) suggested that the flow of rete testis fluid was not affected by gonadotrophins and secretion is not immediately affected by hypophysectomy (Setchell, 1970b) . However, Burgos & Vitale-Calpe (1969) reported that ovine luteinizing hor¬ mone (LH), injected into anaesthetized hamsters in enormous doses, caused increases in flow from a catheter in the rete testis. We were not able to confirm their observations, reproducing the dose of LH and other conditions as closely as possible, but using the weight gain of the testis after efferent duct ligation to measure fluid secretion , and it would appear that Burgos & Vitale-Calpe's results were probably due to the expression of pre-formed fluid. In any case, they found that flow from their rete testis catheters declined during their periods of observation, in contrast to our observations of continuing and steady flow of fluid in animals of many other species, both anaesthetized and conscious.
Vitale-Calpe & Burgos (1970a, b) also suggested, from electron microscopical observations, that LH caused shedding of spermatozoa from the germinal epithelium. Again using a different technique, our results do not support this suggestion . We counted the numbers of spermatozoa in rat and hamster testes, the efferent ducts of one testis of each animal being ligated (EDL) 10 (Johnson & Setchell, 1968) . These observations made with comparatively crude techniques have now been extended by Kormano, Koskimies & Hunter (1971) who examined both rete testis fluid and seminiferous tubular fluid, using step gel electrophoresis. They showed that many of the individual plasma proteins do not appear in rete testis fluid of the rat and that tubular fluid and to a lesser extent rete testis fluid contain a variety of specific proteins so that albumin constitutes a comparatively small fraction of the proteins in tubular fluid. This difference in the protein composition supports the idea of a dual origin of the fluids of the testis originally deduced from the different ionic composition (see above and Tuck et al., 1970) , and it also means that immunological damage to the testis may be caused by antibodies entering the tubules, not across the blood-testis barrier which normally excludes proteins (Setchell, Voglmayr & Waites, 1969) but through the rete testis and the luminal surface of the germinal epithelium (Johnson, 1970 (Johnson, , 1972 . This idea is supported by the observation that the concentration of immuno¬ globulin is low in rete testis fluid (Johnson & Setchell, 1968) but is even lower in tubular fluid (Koskimies, Kormano & Lahti, 1971 human tubular fluid are similar to those for rat tubular fluid and show a number of specific proteins (Koskimies, Kormano & Alfthan, 1973 fig. 2 ). This is especially so for those enzymes known to be associated with the acrosomes of the spermatozoa. However, the activities of only the acrosomal enzymes are appreciably reduced by centrifuging the fluid at 100,000^f or 1 hr, suggesting that the other enzymes do not originate from spermatozoal debris but from the testis. This conclusion is supported by separating the activity of certain of the enzymes into their various isoenzymes. For malic dehydrogenase (EC 1.1.1.37) and glutamate oxalacetate transaminase (EC 2.6.1.1), the isoenzyme present in rete testis fluid is that found in testis tissue, not that in blood plasma. In the case oflactic dehydrogenase (EC 1.1.1.27), the isoenzyme in rete testis fluid is isoenzyme 1, found in many tissues including the testis as well as in blood plasma; isoenzyme 'X', which is specific to the testis and in particular to the germinal cells, including the spermatozoa, cannot be detected in rete testis fluid, supporting the idea that the specific proteins of the fluid do not arise from the germinal cells but probably from the Sertoli cells (Suominen & Setchell, 1972 (Mancini, Castro & Seiguer, 1967; Castro, Seiguer & Mancini, 1970; Castro, Alonso & Mancini, 1972) . If this were so, one might expect to find higher concentrations of these hormones per unit of total protein in RTF than in blood plasma and this does appear to be the situation with ovine LH (Setchell & Wallace, 1972 (Setchell & Wallace, 1972 ; B. P. Setchell and F.Jacks, unpublished observations), but it is necessary to remember that in these experiments some of the protein may pene¬ trate through the rete testis rather than through the walls of the seminiferous tubules.
The relative impermeability of the blood-testis barrier to proteins (Setchell et al., 1969) (French & Ritzen, 1973, and personal communication) (Parvinen, Hurme & Niemi, 1970; Parvinen & Niemi, 1971 ) and into rat rete testis fluid (Cooper & Waites, 1972; Waites, Jones, Main & Cooper, 1973) .
In view of the dependence of certain stages of spermatogenesis on testosterone (Steinberger, 1971) , such an entry is perhaps not surprising, but some other steroids, in particular progesterone in the rat (Parvinen et al., 1970; Parvinen & Niemi, 1971 ) and pregnenolone in the boar (B. P. Setchell and R. B. Heap, unpublished observations) do not enter at all readily. The significance of the many investigations on this problem using isolated seminiferous tubules is in considerable doubt since the permeability characteristics of these tubules as they are usually prepared differ considerably from their permeability in vivo at least to a number of substances, such as sucrose and inulin with which a direct comparison has been made (Setchell & Singleton, 1971) .
One well-characterized polypeptide found in rete testis fluid in much higher concentrations than in blood plasma is an inhibitor of acrosomal proteinase or acrosin (Suominen & Setchell, 1972) . This inhibitor has a molecular weight of about 6000, but is distinct from Trasylol ® (a polyvalent trypsin-Kallikrein inhibitor) which has a mol.wt. of about the same value. The RTF-inhibitor does not inhibit other proteolytic enzymes, such as chymotrypsin, plasmin, Kallikrein, thrombin or urokinase, and has a much higher activity against acrosin than against trypsin, whereas the reverse is true of Trasylol. The RTF-inhibitor and epididymal plasma-inhibitor (which may also be derived from the testis) do not seem to be as firmly bound to the spermatozoa as the inhibitor in semen, most of which is derived from the accessory organs, and there seem to be other differences between the inhibitors from the testis and from the accessory organs (Suominen & Setchell, unpublished data) . The RTF-inhibitor blocks fertili¬ zation of mouse eggs in vitro (Suominen, Kaufman & Setchell, 1973) but its rôle may be to prevent the spermatozoa from penetrating the lining of the epididymal duct during their maturation.
One other activity, namely an antigonadotrophic activity, has been found in RTF and particularly in the protein-rich fraction obtained by ultrafiltration on an Amicon UM-2 filter which allows molecules with a molecular weight of less than 2000 to escape freely. This activity may be a lead in the long search for the substance 'inhibin', which was postulated many years ago to explain the rises in pituitary, urine and plasma FSH after selective destruction of the germinal epithelium (Mottram & Cramer, 1923; McCullagh, 1932; Johnsen, 1964; Van Thiel, Sherins, Myers & DeVita, 1972) . Inhibin is thought to be produced by the germinal epithelium in proportion to the rate of sperm production and to act as a negative feed-back on the pituitary production and/or secretion of FSH. When concentrated RTF was assayed for FSH-like activity, using HCGinjected immature rats, the RTF-injected rats not only failed to show the expected augmentation due to FSH of the HCG effect on the ovaries, but their ovaries and uteri were smaller than in the HCG-injected controls (Setchell & Wallace, 1972) . This effect was confirmed with numerous samples of unconcentrated RTF in immature mice injected with HCG, and it was suggested that the effect might be produced by a depression of the production of endogenous gonadotrophins (Setchell & Sirinathsinghji, 1972, Text-fig. 5 ).
Experiments are in progress to try to characterize this FSH-depressing activity but it is now clear from this and other lines ofwork that the fluid secretion of the testis is far from being an inert transporting medium for moving the sper¬ matozoa out of the testis into the epididymis. Epididymal secretion Not much new information on epididymal secretion has been published since the pioneer studies by Dawson & Rowlands (1959) on the secretion of glycerylphosphorylcholine and by Crabo (1965) on the ionic and organic aspects of epididymal absorption and secretion. One notable exception to this generaliz¬ ation is the micropuncture study by Levine & Marsh (1971) in anaesthetized rats. Their data on ionic concentration in the rat epididymis is similar to the values obtained by Crabo (1965) in the bull and boar. The concentration of sodium falls as the fluid proceeds along the epididymal duct, due to the résorption of fluid and sodium together. At the same time, the potassium concentration rises and while some of this increase is because potassium from the rete testis fluid is left behind when the fluid is reabsorbed, some must be actively secreted. Levine & Marsh (1971) Text- fig. 5 . The uterine weight of immature mice which had been injected with HCG in the doses shown over 3 days and of those injected with HCG and rete testis fluid (RTF), and in one assay with HCG and RTF concentrated to about one-tenth of its volume using a UM-2 Amicon Diano filter. Data of Setchell & Sirinathsinghji (1972) . Note that the reduction with the boar fluid is comparable to that with the ram fluid, although the boar fluid contains about 100 times as much total oestrogen (B. P. Setchell and R. B. Heap, unpublished observations). fig. 6 . Plasma FSH and LH (ng/ml) in immature female rats which had been injected twice daily for the times shown with ram rete testis fluid (·) or saline (O), or re¬ ceived no injection (o) at 0 days. A total of 1-8 ml fluid/rat/day was used, 1-2 ml at 17.00 hours and 0-6 ml at 09.00 hours. Five rats/group; bars indicate standard errors of means.
epididymis, but substantial secretion of an unknown weak organic acid must already have occurred between the rete testis and the head. The other important observations made by these authors were that the potential inside the epididymal duct changes from 5-6 mV (lumen negative) in the head of the epididymis to 27 mV (lumen negative) in the tail and vas deferens, and that fluid in the head is much more acid than fluid from the seminiferous tubules with a return towards neutrality as spermatozoa pass along the epididymis. This is of interest in view of the effects that changes in pH have on the motility of testicular spermatozoa (Redenz, 1924; Voglmayr et al., 1967) without affecting their oxygen uptake (R. W. Evans and B. P. Setchell, unpublished results).
Another interesting development has been the demonstration that the epididy¬ mis can transform one steroid into another and can even synthesize steroids from acetate (Hamilton, Jones & Fawcett, 1968 . However, no one has yet established the quantitative importance of these processes compared with the entry of steroids into the epididymis in the rete testis fluid (Voglmayr, Waites & Setchell, 1966; .
Several other compounds, in particular carnitine (Marquis & Fritz, 1965; Pearson & Tubbs, 1967) and sialic acid (Böse, Kar & Dasgupta, 1966; Fournier, 1966; Peyre & Laporte, 1966) 
